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Text S1 Figure S1 Figure S5 . Figure S6 is analogous to Figure 4 in the main text, but here trends are computed with a median-of-pairwise-slopes method.
Text S1
Surface net longwave radiation from CERES exhibits a major discontinuity around end of 2007 (see Figure S1 ). This may be related to changes to temperature and humidity input to the radiative transfer model associated with the change from GEOS-4 to in January 2008 (see data quality summary under http://ceres.larc.nasa.gov/documents/DQ_summaries/CERES_EBAF-Surface_Ed2.8_DQS.pdf for details). ERA-Interim longwave radiation seems more stable than the CERES fluxes. 
Text S3
Sea ice fraction data assimilated in PIOMAS and C-GLORS are not strictly independent, since they are derived from measurements of the same satellite instruments.
However, PIOMAS assimilates the "Near-real-time Ice and Snow Extent" product ( There is a clear shift in the NOAA/NSIDC minus PIOMAS differences of summer sea ice fraction anomalies around 2008/09 (Fig. S3a) . This shift is not present in the NOAA/NSIDC minus C-GLORS differences of summer sea ice fraction anomalies ( Sea ice thickness in C-GLORS is weakly relaxed towards that of PIOMAS. However, assimilated sea ice fraction directly affects effective sea ice thickness in PIOMAS, but not sea ice thickness itself (Lindsay and Zhang 2006; effective sea ice thickness means the grid-box average sea ice thickness). Hence, it is not surprising that the shift in the C-GLORS minus PIOMAS differences of summer effective sea ice thickness (Fig. S3c) around 2008/09 is qualitatively similar to the shift in PIOMAS sea ice concentrations (Fig. S3a) . We conclude that the shift in the (summer) thickness differences between C-GLORS and PIOMAS is due to the temporal inhomogeneity in PIOMAS sea ice fraction.
Hence, we view effective sea ice thickness and consequently sea ice mass from C-GLORS as a more reliable data source for seasonal changes in sea ice melt over the considered period. 
